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Description 

BACKGROUND OF THE INVENTION! 
Field of the Invention 



in„ Jt inV6ntiOT r6la,eS 

Z2S£?r , °. a h sh 1 ? e, - Shaped of a thermoplastic elastomer provided with an embossed I patt e rn ™ the 

I^E^SST T^' ""'T eX,enSibi ' ity and 6mbOSS (-"bo— H»—m) mention when^ is sub 



Background Art 



whir^ SSI a th po ^ lr, y' ch,or,de has been employed as a base material for a sheet for interior automotive trim 
wh ch ,s used for the sk,n of an .nstrument panel and a door trim. However, due to the trend toward liqht-weZt auto ' 
T^Z and , " ° rder l ° meet the de ^nd, from environmental viewpoints, for m^JSS^SiSt 

nafte™ r 7 IT*. ^ " haS begUn ,0 pUt 3 'neoplastic polyolefin elastomer material ^(here 

matter may be simply referred to as TPO") into practical use in recent years 

TPO ™S' 6, ^T 86 Laid -° pen Pa,ent Publication No. 1 888/1 994 discloses a sheet-shaped product based on 
TPO i comprising an olefin copolymer rubber, an olefin copolymer and a crystalline paraffin udoaseaon 
However, the conventional sheet-shaped products of olefin thermoplastic elastomer have the drawback that thev 
show poor extensibility when subjected to secondary forming such as vacuum forming, pressure fomTc o ZnoZ 
forming, so that the product with a high draw ratro tends to become torn or become extreme* tnin * 9 

us J I £ Hn an , embos , sed Pf em is 9 eneral| y P^ded on the surface of skin materials for interior automotive trim 
TIT h T^ m f and 3 d °° r ,rim S ° 38 to impart theret0 a 'rather-like texture. When the convention^' 
formtoTul^ are P :° Vided - in adV8nCe ' With SUCh an embossed P attem ™ Objected to secondan/ 

o der toToT °Th J" ^ C ° UrSe °' ,0mlin9 Pr0CeSS - ThuS " ,here has b^n a problem in emboss retenTon In 
^mTSlZS^ r ettrod " WhfcH Vacuumf °™9 » by using a female meta. mokf proved 

wrth an embossed pattern has been adopted. However, there is still such a problem that only an embossed oattern 
which is flatter than that of the metal mold is obtained. Y emDossed P attern 

wei^o?™- * 5 deS ^ es sh u e ? ts or mouldings of a thermoplastic elastomer which comprises 70 to 30 parts by 
weight of a partially crystalline ethylene-propylene-diene terpolymer, 30 to 70 parts by weight of a homo- antfor co 

Ero— 

rfier, optionally together with stabilisers, fillers, lubricants, pigments, retardants etc 

It .s, therefore, a primary object of the present invention to provide a sheet-shaped product of thermoolastic elas 
tomer wh,ch shows excellent uniform extensibility and excellent emboss retention. thermoplast,c elas- 



SUMMARY OF THE INVENTION! 



It has now been found that the above object can be attained by a sheet-shaped product of a thermoplastic elastomer 

a thermop astic elastomer. sa.d elastomer being obtained by subjecting a composition (I) comprising the foS 
components (A) and (B) to dynamic heat treatment carried out in the presence oFan organic peroxide: 9 

component (A): from 10 to 75% by weight of an olefin resin containing 50 to 100% by weight of a crystalline 
propylene polymer resin which has a crystallinrty of from 40 to 80% and crystalline 
component (B): from 90 to 25% by weight of an olefin copolymer rubber containing 10 to 100% by weight of an 
olefin-propylene copolymer rubber whose propylene content is from 65 to 90% by weight. 

nente Jj) JJ^* ** C ° mpOSi * i0n (l) 0r ,he c °™P°sition 00 further comprise at least one of the following compo- 

component (C). 10-250 parts by weight, based on 100 parts by weight of polymer (A), of a low-molecular weight 
olefin polymer having a melt flow rate of 100 g/10 min or more as determined at 230'C under a load of2 To ka 
and a melting point of 80"C or higher, 9 ' 
component (D): 10-500 partsbyweight, based on 100 parts by weight of polymer (A) of a propylene b.ock copolymer 
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consisting of the following blocks (a) and (b): 

block (a): a block containing 90 to 100% by weight of propylene, having a melt flow rate of 50 g/10 min or more 
as determined at 230°C under a load of 2.16 kg, selected from the following (a1), (a2) and (a3): 

5 

(a1): a propylene homopolymer block, 

(a2): a block of a binary random copolymer of propylene with ethylene or with an alpha-olefin having 4 to 
1 2 carbon atoms, and 

(a3): a propylene homopolymer block and a block of a binary random copolymer of propylene with ethylene 
10 or with the above alpha-olefin; and 

block (b): a block containing 20 to 100% by weight of ethylene, selected from the following (b1 ), (b2) and (b3): 

(b1): an ethylene homopolymer block, 
1 5 (b2): a block of a binary random copotymer of ethylene with an alpha-olefin having 3 to 1 2 carbon atoms, 

and 

(b3): an ethylene homopolymer block and a block of a binary random copolymer of ethylene with the above 
alpha-olefin, having 3 to 12 carbon atoms, and 

20 component (E): 1 0-200 parts by weight, based on 100 parts by weight of of polymer (B), of a rubber-softening 

agent. 

Further, it is preferred that the composition (II) further comprises the following component (F): 
component (F): 10-300 parts by weight, based on 100 parts by weight of the sum of component (A) and component 
(B), of an olefin resin or elastomer. 
25 These sheet-shaped products of thermoplastic elastomers of the present invention show excellent uniform 

extensibility and emboss retention when they are subjected to a secondary forming, such as vacuum forming or 
pressure forming and thus can advantageously be used for interior automotive trim, for example, as skin materials 
for an instrument panel, a door trim, a console box, a ceiling sheet and a steering wheel pad, leather-like sheets 
for car seats and skin materials for furnitures. 

30 

DETAILED DESCRIPTION OF THE INVENTION 

[1] Components 

35 Component (A): Olefin Resin 

Component (Aa): Crystalline Propylene Polymer Resin 

The olefin resin used as the component (A) in the present invention is an olefin resin containing 50 to 100% by 
40 weight of a crystalline propylene polymer resin (Aa). 

Examples of the crystalline propylene polymer resin (Aa) include propylene homopolymer, a random copolymer 
of propylene and 10% by weight or less of another alpha-olefin such as ethylene, butene-1 or hexene-1, and a block 
copolymer consisting of a propylene homopolymer block and a propylene-another olefin copolymer block, containing 
30% by weight or less of another alpha-olefin. 
45 The crystalline propylene polymer resin (Aa) is one whose crystallinity determined by X-ray diffractometry is from 

40 to 80%. It is to be noted that all of the crystallinity values shown hereinbelow are those determined by X-ray diffrac- 
tometry. 

The use of the crystalline propylene polymer resin (Aa) whose crystallinity is less than 35% will provide a sheet- 
shaped product having a poor emboss retention. 
so it is preferable to use, as the crystalline propylene polymer resin (Aa), a resin whose melt flow rate (MFR) deter- 

mined in accordance with ASTM-D1238 at 230° C under a load of 2.16 kg is from 0.01 to 100 g/10 min, particularly 
from 0.1 to 80 g/10 min, and more particularly from 0.1 to 20 g/10 min. 

The number-average molecular weight of the crystalline propylene polymer resin (Aa) is generally from 35,000 to 
200,000, preferably from 36,000 to 150,000, more preferably from 50,000 to 150,000. 

55 

Component (Ab): Another Olefin Resin 

In the present invention, another olefin resin (Ab) can be incorporated in addition to the above-described crystalline 
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alpha-oTfin suot as lylene, butene-1 or hexene-1 . or a cyclic o.efin represented by the fo.low.ng genera. formu.a (.). 



CGn: 



R2 (I » 



wtrarern Ri and R=, wttU, may b. the « or dltt.rer.1. each represent nydrojen. an alkyl 9 r~P Ba.ir.9 ' to 10 carton 
atoms or a halogen atom; 

a coDOlvmer of two or more of the above olefins other than propylene; and 

a So Ze o one of the above alpha-olefins and a polymerizable monomer other than the alpha-o.ef , such as 
vinvSTate acrvlate methacrylate, acrylic acid or methacrylic acid. Those copolymers wh,ch conta.n propylene 
as a £52£25 JFm»2*» - tang - they are not inc.uded in the above^escribed essentia. crysta..,ne 
propylene polymer resin. 

Of these olefin resins (Ab), an ethylene polymer resin, a cyclic olefin polymer resin, and a mixture thereof are 
riref erred from the viewpoint of uniform extensibility of the final product. 

P rTe -eZlene polymer resin" as used herein means highOensity pofyethy.ene, tow-densrty pofyethylene, a copo^ 
vmero? eSne and 20% by weight or less of another alphaolefin such as propylene, butene-1 or hexene-1 , or a 
polymer Te^and 2k b^we.gh, or less o, a polymer izable monomer other 

acetaL, acrylate, methacrylate. acrylic acid or methacry.ic acd, having a me " fl ° w r « ,e 1 g^C uSr a toaS 

?no a/10 min Darticularlv 0 1 to 100 g/10 min as determined in accordance with ASTM-D1238 at 190 C unoer a ioao 
7 2 % ! * Ta'densS ^ preferabfy 0.?9 to 0.97 g/crr* particularfy 0.90 to 0.96 g/cm3 and a crystall,n,ty of genera.ly 

^Z^o^^TrL- as used herein means a polymer of a cyclic olefin represented by the above 
form^a (I) a copt JmeV o?the cyclic olefin and an alpha-olefin, or a hydrogenated product ^^SS^ 

and a nvarogenaiea P » mentioned an addition copolymer of ethylene and 1 ,4,5,8-dimethano- 

* 3 ring.penedpo.ymer of ' JAW*"^ 
liSASsle^a-octahydronaphthalene, and a hydrogenated product of a ring.pened polymer of 1 ,4,5,8-d.methano- 
1,2,3,4,4a,5,8,8a-octahydronaphthaleneandnorbomene. moreoref- 
The olass transition temperature (Tg) of the cyclic olefin potymer resin is preferably from 60 to 160 C, more pre* 
erabS7r<S 70 ^iTc Te men flowrate (MFR) of the cyclic olefin polymer resin determined ,n aooordanc^ , wrth 
aStX-S I at 260-C under a load of 2.16 kg is preferably from 0.1 to 200 g/10 mm, more preferably from 1 to 100 

^"essentia, crystalline propylene polymer resin component (Aa) and the opttona, ^ J^"^ {£» 
ar « .««d in such a orooortion that the amount of the former component is from 50 to 100% by weight, preferably trom 
SZSZ ^S!SSSi amount of the two components. When the proportion does not fa., wrthin th,s range, 
the resulting product shows poor uniform extensibility when it is subjected to form.ng. 

nnm pnnant ,BV: Olefin Copolymer Rubber 

The olefin copolymer rubber used as the component (B) in the present invention is an o.efin copolymer Rubber 
containing 1 0 to 1 00% by weight of an olefin-propylene copolymer rubber (Ba) whose propylene content is from 65 to 
90% by weight. 
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Component (Ba): Olefin-Propylene Copolymer Rubber 

Since this olefin-propylene copolymer rubber (Ba) has high propylene content, it is highly compatible with the 
crystalline propylene polymer resin contained in the above-described component (A). For this reason, it can improve 
s the uniform extensibility and emboss retention of the product, which are required when the product is subjected to 
forming. 

Specific examples of the olefin-propylene copolymer rubber (Ba) include a copolymer rubber of propylene, a main 
component, and another alpha-olefin other than propylene, such as ethylene, butene-1 or hexene-1. 

It is noted that the olefin-propylene copolymer rubber (Ba) is a low-crystalline or non-crystalline polymer having a 
10 crystallinity of 30% or less. The Mooney viscosity ML1 +4 (100°C) of the olefin-propylene copolymer rubber (Ba), de- 
termined in accordance with ASTM-D1646 is preferably from 10 to 200, more preferably from 20 to 150. 

Of these, an ethylene-propylene copolymer rubber is preferred. The propylene content of the ethylene -propylene 
copolymer rubber (Ba) is from 65 to 90% by weight, preferably from 66 to 85% by weight. When the propylene content 
is less than 65% by weight, the resulting sheet-shaped product will show poor uniform extensibility when it is subjected 
is to secondary forming. On the other hand, when the propylene content is in excess of 90% by weight, rubbery charac- 
teristics are lost. 

Component (Bb): Olefin Copolymer Rubber 

20 in the present invention, another olefin copolymer rubber (Bb) can be used in addition to the above-described 

essential rubber component (Ba). 

It is noted that the olefin copolymer rubber (Bb) is a low-crystalline or non-crystalline polymer having a crystallinity 
of 30% or less. 

Examples of this optional rubber component (Bb) include copolymer rubbers such as ethylene-propylene copoly- 
25 rner rubber, ethy!ene-butene-1 copolymer rubber, propylene-butene-1 copolymer rubber, ethylene-propylene-butene- 
1 copolymer rubber, ethylene-propylene-unconjugated diene terpolymer or multicomponent polymer rubber, and eth- 
ylene-butene-1 -unconjugated diene terpolymer or multicomponent polymer rubber. 

Of these, ethylene-propylene copolymer rubber and ethylene-propylene -unconjugated diene terpolymer rubber 
are preferably used. In particular, ethylene-propylene-unconjugated diene terpolymer rubber in which interaction be- 
30 tween rubber domains to be crosslinked by dynamic heat treatment can be expected under a fluid state is most pref- 
erable from the view points of emboss retention and uniform extensibility which are required when the product is sub- 
jected to forming. 

The 'unconjugated diene" as used herein means 1 ,4-hexadiene, dicyclopentadiene, 5-ethylidene-2-norbornene, 
1,7-octadiene, 1 ,9-decadiene and 7-methyl-1 ,6-octadiene. Of these, dicyclopentadiene and 5-ethylidene-2-nor- 
35 bornene are preferred. 

The Mooney viscosity ML1 +4 (1 00°C) of the optional olefin copolymer rubber (Bb), determined in accordance with 
ASTM-D1646 is preferably from 10 to 500, more preferably from 20 to 400. 

In the case where the olefin copolymer rubber (Bb) is ethylene-propylene copolymer rubber or ethylene-propylene- 
unconjugated diene terpolymer rubber, the propylene content of the rubber is preferably from 15 to 60% by weight, 
*o more preferably from 20 to 55% by weight of the total amount of ethylene and propylene. 

The degree of unsaturation of the olefin copolymer rubber (Bb) is preferably 20 or less, more preferably 18 or less 
when expressed in iodine value. 

The essential rubber component (Ba) and the optional rubber component (Bb) are used in such a proportion that 
the amount of the former component is from 1 0 to 1 00% by weight, preferably from 1 7 to 80% by weight, more preferably 
45 from 20 to 60% by weight of the total amount of these two components. When the proportion does not fall within this 
range, the resulting product shows poor uniform extensibility when it is subjected to forming. When the proportion is 
within this range, not only the uniform extensibility but also the emboss retention which are required when the product 
is subjected to forming are improved. 

Those copolymer rubbers which are pre-blended with a rubber-softening agent, component (E), which will be 
so described later, can also be used. 

In the present invention, in addition to the above components (A) and (B), the following components (C), (D) and 
(E) can optionally be used. Each of these components can be added to the components (A) and (B) in the preparation 
of the thermoplastic elastomer by dynamic heat treatment (incorporation in the composition (I)), or can be post-added 
to the thermoplastic elastomer (incorporation in the composition (II)). 

55 

Component (CV Specific Low-Molecular Weight Olefin Polymer 

The following component (C) is preferable because it can improve the emboss retention of the product. 
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mo J h ,?H°oT POnent , (C) iS 3 ,ow -™ ,ecu,ar W ^9ht olefin polymer having a melt flow rate (MFR) of 100 o/10 min or 
more, as determined in accordance with ASTM-D1238 at ?qn°r unrw I * o IV. ^ irn ) OT »w gnu mm or 

rr^rsasr 38,1 — ™ - - ssr asxssK: 

accordance with ASTM 3S Taf 2 M*c urTdSn X St° bw - molecular wei 9 ht ol ^" P°'ymer, determined in 
Component (D): Specifi c Propylene Block Copolymer 

(a1 ): a propylene homopolymer block 

cSon atom k s? f and binary ^ C0P ° lymer ° f Pr ° Py ' ene W " h ^ 6 °< with » having 4 to ,2 

fvlitn CSS SKSTJJ* 3 ttoCk °' 3 binarV rand ° m C0P °^ r - with ethyiene 

block (b): a block containing 20 to 100% by weight of ethylene, selected from the foilowing (b1 ), (62) and (63): 
(b1): an ethylene homopolymer block, 

3/10 min. nirticuliny Iron, 25 to SO0 g/,0 min 6 kS * "ion, man 20 
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and in which the proportion of the block (a) to the entire copolymer (the total weight of the block (a) and (b)) is 70 to 
95% by weight. 

The above-described specific low-molecular weight olefin compound, the component (C), and specific propylene 
block copolymer, the component (D), can be used either singly or in combination. 

5 

Component (E): Rubber-Softening Agent 

The rubber-softening agent, the component (E), plays an important role in improving the processability and en- 
hancing the flexibility of the thermoplastic elastomer. The rubber-softening agent is preferably a high-boiling petroleum 

to fraction which is, in general, a mixture of three components of aromatic ring, naphthene ring and paraffin chain. A 
softening agent in which the number of paraffin-chain carbon atoms is 50% or more of the total number of carbon 
atoms is called "paraffin type", a softening agent in which the number of naphthene-ring carbon atoms is from 30 to 
40% of the total number of carbon atoms is called "naphthene type", and a softening agent in which the number of 
aromatic-ring carbon atoms is 30% or more of the total number of carbon atoms is called "aromatic type'. Of these, a 

15 softening agent of paraffin type is preferred. The number-average molecular weight of the softening agent is preferably 
from 20 to 2,000, more preferably from 300 to 1 ,600. 

When the component (E) is used, it is preferably used as a component of the composition (I), i.e., as a component 
to be subjected to dynamic heat treatment to produce the thermoplastic elastomer. 

20 Component (B: Olefin Resin or Elastomer 

In the present invention, an olefin resin or elastomer, component (F), which has not been subjected to crosslinking 
treatment can be additionally incorporated as a diluent into a thermoplastic elastomer which is obtained by subjecting 
the above essential components (A) and (B) and the optional components (C) to (E) to dynamic heat treatment carried 
25 out in the presence of an organic peroxide. 

The olefin resin or elastomer component which has not been subjected to crosslinking treatment, used as a diluting 
component may be properly selected from those olefin resins and olefin copolymer rubbers which have already been 
described in the above items of the components (A) and (B), that is, ethylene, propylene, butene and cyclic olefin 
polymers. 

30 Those components which are described as preferable in the above items of the components (A) and (B) can be 

mentioned as preferable components also in the case of this olefin resin or elastomer component as a diluent. 

Further, a thermoplastic elastomer which is obtained by subjecting a mixture of an olefin copolymer rubber (one 
which does not contain the previously-described olefin-propylene copolymer rubber (Ba) component whose propylene 
content is from 65 to 90% by weight) and a crystalline olefin resin to crosslinking treatment can also be used as this 

35 elastomer component for dilution. 

Other Optional Components 

In the present invention, a variety of resins and elastomers other than the above-described essential or optional 
40 components may be incorporated, when necessary. Further, fillers such as glass fiber, talc, calcium carbonate, dia- 
tomaceous earth and silica, various additives such as a weathering stabilizer, an antioxidant, an antistatic agent, a 
flame-retardant, a dispersant and a slip agent, and pigments such as carbon black may also be incorporated, if nec- 
essary. 

45 Organic Peroxide 

Either an aromatic peroxide or an aliphatic peroxide can be used as the organic peroxide which is used when the 
thermoplastic elastomer of the present invention is prepared. A mixture of two or more organic peroxides can also be 
used. Specific examples of the organic peroxide include 2,5-dimethyl-2,5-di(tert-butylperoxy)-hexane, 2,5-dimethyl- 
50 2,5-di(tert-butylperoxy)hexyne-3, tert-butylperoxybenzoate, dicumyl peroxide, 2,5-dimethyl-2,5-di(benzoylperoxy)hex- 
ane, tert-butylcumyl peroxide, diisopropyl benzohydroperoxide, benzoyl peroxide and di-tert-butyl peroxide. 

[II] Blend Ratio 

55 The blend ratio of the components (A) and (B) in the present invention is as follows: the component (A) is from 10 

to 75% by weight and the component (B) is from 90 to 25% by weight of the total of the components (A) and (B); 
preferably, the component (A) is from 15 to 50% by weight and the component (B) is from 85 to 50% by weight; and 
more preferably, the component (A) is from 15 to 45% by weight and the component (b) is from 85 to 55% by weight. 
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.I h l^soThal n t! 1 ?il C ^ P ^ en, IT* " !f C6SS ° f ?5% bV W6i9ht ' the hardneSS of the resul «"9 Product becomes 
55 is ess man^ bv wlhi Z 't^' * ° n ,hS ° ,her han * *»" the ™ - the component 

* ' 6SS ,han , 1 °/°u y 9ht ' ,he reSultlng product ,s P°° r in formabilrty and mechanical strength 
in JTTu SPeCifiC low - molecular weight °lefin compound, the optional component (C) is preferably from 

£ JEST y TS-JT" pre,erably from 15 10 200 parts by wei9ht for 100 p-* * *eS of snss 

W. When the amount of the component (C) is in excess of 250 parts by weight, the resulting product show^S 
uniform extens,b,.ity when it is subjected ,o forming. On the other hand, when the amount of tKi£5J^JE£ 
than 10 parts by we,ght, the product shows poor emboss retention when it is subjected to forming * * 

The amount of the specific propylene block copolymer, the optional component (D), is preferably from 10 to 500 

2 LLnt IK m ° re Pre,erab ^ V ,r ° m 15 1 ° 400 P8rtS by Wei9ht ,or 100 barts by °f tEe When 
iii^r k 6 CO T° n , ent <D) iS iP eXC6SS ° f 500 partS by wei ^ ,he resu »'"9 P^uct shows pooTuni orm exten- 
s^b Irty when subjected to forming. On the other hand, when the amount of the component (D) is ie^h^oTrSTv 
weight, the emboss retention of the product is poor. /">■««> man i u pans Dy 

f romTS to SOOnZrw 8 E* ^ <D> T COmbina,ion ' thetotal ^°«nlof these two components is preferably 

rom 1 0 to 500 parts by weight, more preferably from 1 5 to 400 parts by weight for 1 00 Darts bv weiaht of th« ZJrZ^T\ 
(A) in the light of uniform extensibility and emboss retention of, he ZJSgp^t ™ of the component 

v^^^rri^'S^ (C) t0 ^ COmPOnent <D) iS '™ 1 *» * 50:50 'he 

The amount of the rubber-softening agent, the optional component (E), is preferably from 1 0 to 200 Darts tw 

^ is EST*. ^ 15 ,0 10 °K PartB bV W6i9ht f ° r 100 ^ by W6i9ht °« ,he -mpone^BrwS^Zem 
(E is used ,n a larger amount than 200 parts by weight, it tends to readily bleed out from the thermoplash : e^stornT 

LiTl ?H thS ° ther h l nd ' Wh6n th9 am ° Un ' 01 the COm P° nent < E > is ' ess than 10 part by rS?S^ 
case where the processability and flexibility of the resulting product are impaired V 

wpJT* am0Ur r i 0f , the olefin resin or Easterner as a diluent, the optional component (F), is from 10 to 300 parts bv 
we gh , preferably from 10 to 200 parts by weight, more preferably from 10 to 150 parts by weight for 100 oa^ 2 
we.gh of h« .total of the components (A) and (B). When the amount of the component i?^^^ S £ 
we,ght, rt .s difficult to obtain the desired emboss retention of the resulting product P V 

The amount of the organic peroxide is generally from 0.01 to 1 0 parts by weiqht oreferablv from nit^ r^rt* k. 

practically determined in consideration of the degree of crosslinking. 
(Ill] Dynamic Heat Treatment - Preparation of Thermoplastic Elastomer 

nentrfAl'arfBfand'f ° f inVemi ° n ^ b<5 Pr6pared by SUbJeCtin 9 ,he above^escribed compo- 

S^&^ZZS p 0 e P Sde COmPOnentS (C)> (D) ^ (E) ,0 *"* h - ^ b * 

bv n^nlTfT ^ 31 treatment ° as used herein means that the components which are in a molten state are kneaded 

extracted with boiling xylene for 10 hours by using a Soxh.et extractor. The solid matter remaining in the Z^lt baa 
is weighed. The degree of crosslinking is determined by first obtaining a value by dividing the vmJSZSZZZI 
bytt,e amount of the component (B) contained in 1 g of the sample'and aJ^^T^^S^S^X 
According to the present invention, the degree of crosslinking of the component <B) is preferably^ rom 10 to 99% bv 
weight, more preferably from 1 5 to 95% by weight, most preferably from 20 to 90% by weigh. When the decree 2 
crosslinking is too low, some problems are caused; for example, the resulting elastomer has towemd mechan!ca 

TteZ^T^'r' 3 ° b,ained fr ° m this e,astom er by has excessteth gh gToTs 

usedtool P er S£2 thermoplastic easterner of the present invention, a crosslinking auxLry agem can be 

acd polytoncfonal monomers such as ethylene glycol dimethacrylate, polyethylene glycol dlnethacrylate tr Sol 
,h°^ e r ,a u Cry te and ,rirnethyl0 ' Pr ° Pane tri ^thacrylate, divinyibenzene and liquW^butodiene The 
the i crosslinking aux.hary agent is generally from 0 to 10 parts by weight, usually from 0 1 to 5 parts by wliqhTfor 100 
c^iST' 9 ' r me t0tal °' COm 0°" enls < A > and (8) and the optional components (C) to Je) TheZun of Z 
crosslinking aux.hary agent is practically determined in consideration of the degree of crosslinking 
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{IV] Addition of Optional Components to the Elastomer 

When the above optional components (C) to (F) are post-added to the above thermoplastic elastomer obtained 
by the dynamic heat treatment, the thermoplastic elastomer and the optional component(s) may either be dry-blended 
in the form of pellets or powder or kneaded by the use of a Banbury mixer, an extruder, a kneader or a mixing roll. 

The kneading is conducted at a temperature of generally from 150 to 350°C, preferably from 160 to 300°C for 1 
to 30 minutes, preferably for 1 to 20 minutes. 

[V] Production of Sheet-Shaped Product 

(1) Molding 

The above described thermoplastic elastomer, which may be blended with the optional components, is molded 
into a sheet. 

In general, the thermoplastic elastomer is molded into a sheet by a conventional method, using a calender roll, an 
extruder fitted with a T die or a ring diej or a press molding machine. 

In order to provide an embossed pattern, one of the following methods can be employed: a method in which a 
molded sheet in a molten or half-molten state, extruded from a calender roll or an extruder fitted with a T die is allowed 
to pass between an embossing roll and a pressure roll such as a rubber roll; a method in which a molded sheet once 
taken off is heated again by means of a heating drum or an infrared heater, and then allowed to pass between an 
embossing roll and a pressure roll such as a rubber roll; and a method in which a molded sheet is intermittently pressed 
by using a metal mold which is provided with an embossed pattern. Further, a method can also be employed in which 
embossing is conducted simultaneously with secondary forming by means of vacuum forming, using a female metal 
mold provided with an embossed pattern. Furthermore, such a shaped sheet that is obtained by laminating a foamed 
material onto the above-obtained embossed sheet, and subjecting the laminate to female draw forming is also included 
in the sheet-shaped product of the present invention. 

tt is noted that the "embossed pattern" as used herein means a leather-like or geometrical pattern provided on the 
surface of a sheet by means of embossing. 

(2) Sheet-Shaped Product 

The sheet herein is one having a thickness of approximately 0.05 to 10 mm. 

The sheet may be laminated with a foamed material, woven fabric, non woven fabric, cotton cloth or paper. Further, 
it is also possible to provide a coat layer on at least one surface of the sheet. 

Furthermore, such a product that is obtained by subjecting the above sheet or laminate to forming by means of 
vacuum forming or pressure forming is also included in the sheet-shaped product of the present invention. 

(3) Intended Use 

The sheet-shaped product of the present invention, which is provided on the surface with a leather-like or geo- 
metrical embossed pattern, can be advantageously used as a skin material for interior finish, in particular, as a sheet- 
shaped skin material for interior automotive trim. Specifically, it can be used as a skin material for an instrument panel, 
a door trim, a console box, a ceiling sheet, a steering wheel pad, and a seat. 

The present invention will now be explained more specifically by referring to the following Examples. The starting 
materials used and the evaluation methods adopted in the following examples are as follows: 

[I] Starting Materials 

Component (A) 

Component (Aa) 

PP (1): Polypropylene (crystallinity = 60%) having an MFR (determined at 230°C under a load of 2.16 kg) of 0.7 
g/10 min, and a number-average molecular weight of 120,000. 

PP (2): Propylene-ethylene block copolymer (crystallinity = 51%) containing 30% by weight of ethylene and 15% 
by weight of a fraction soluble in xylene at normal temperature, having an MFR (determined at 230°C under a load of 
2.16 kg) of 20 g/10 min, and a number-average molecular weight of 48,000. 

PP (3): Propylene-ethylene random copolymer (crystallinity = 57%) containing 4% by weight of ethylene, having 
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to 



15 



r.nm ponent (B) 
r.r,m pnnent (Ba) 



20 



25 



30 



i£22SI±m ... rtv m or tower) having a Mooney viscosity ML1 +4 

^SSwr------ 

EPM (3). tinyien* H k> weiaht Q f propylene. 
(100°C) ot 40, containing 49% by weigm 01 y wy 

r.nmponent (Bb) ^nutalflnitv = 5% or lower) contain- 

a Mooney viscosity ML1 +4 (1 00 ) 
and an iodine value ot 15. 



35 



40 



45 



50 



<Component (C)> . oq(y>c under a load ol 2.16 

point) o1 80'C as determined by DSC. a num 

£2 ^ lene b,ockco^^^^ 

the crvstallMty ol the propylene block copolymer ***** , ene block coporymer itself is 60 gtlO min; 
£ M^oetelined at 230'C under £ weight o, the entire copolymer; 

the ethyiene content o, the ^ f ^ kg) 0 f the block (a) is 160 gflO m,n, 
the MFR (determined at 230 C under a I b lock copolymer; and 

the biock (a) «««*»JJ^ ^weight. 
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propylene random copolymer block (b). having the following characteristics: 
the crystallinity of the propylene block copolymer itself is 50% ; 

the MFR (determined at 230°C under a load of 2.16 kg) of the propylene block copolymer itself is 33 g/10 min; 
5 the ethylene content of the propylene block copolymer is 5.8% by weight of the entire copolymer; 

the MFR (determined at 230°C under a load of 2.16 kg) of the block (a) is 80 g/10 min; 
the propylene content of the block (a) is 98.5% by weight (ethylene content = 1 .5% by weight); 
the block (a) constitutes 89% by weight of the propylene block copolymer; and 
the ethylene content of the block (b) is 60% by weight. 

10 

Component (E): 

Paraffin oil having an number-average molecular weight of 746, containing no cyclic component ("DIANA PROC- 
ESS OIL PW-380' manufactured by Idemitsu Kosan, Co.) 

15 

Component (F) 

PP (4): Polypropylene (crystallinity = 62%) having an MFR (determined at 230°C under a load of 2.16 kg) of 17 g/ 

10 min and a number-average molecular weight of 53,000. 
20 pe (2): Ethylene-butene copolymer (crystallinity = 48%) containing 6.8% by weight of butene, having a density of 

0.92 g/cm 3 and an MFR (determined at 230°C under a load of 2.16 kg) of 2.g/10 min. 

Cyclic olefin polymer resin: "Apel 601 3" manufactured by Mitsui Petrochemical Industries, Ltd., a copolymer resin 

of ethylene and a cyclic olefin, having a glass transition temperature of 125°C and an MFR (determined in accordance 

with ASTM-D123S at 260°C under a load of 2.16 kg) of 15 g/10 min. 
25 Thermoplastic elastomer: Elastomer obtained by subjecting polypropylene and ethylene/propylene/5-ethylidene- 

2-norbornene terpolymer rubber (propylene content = 28% by weight) to dynamic heat treatment (Thermolan 3652N" 

manufactured by Mitubishi Petrochemical Co., Ltd.). 

Organic peroxide: "Kayahexa AD" manufactured by Kayaku-Nuri Kabushiki Kaisha (2,5-dimethyl-2,5-di(tert-butylper- 
oxy)hexane). 
30 Crosslin king auxiliary agent: Divinylbenzene 

[II] Evaluation Methods 

(1) Hardness: Determined in accordance with JIS K-6301 (Standard A>. The pellets obtained in the 'Preparation 
35 of Thermoplastic Elastomer" were compression-molded into a thickness of 2 mm, and three pieces of this sheet were 

superposed to obtain a test piece. 

(2) Emboss retention after vacuum forming Rz retention (%): The depth of the embossed pattern of a sheet on the 
side of the below-described quadrangular frustum was measured at ten points before and after the below-described 
vacuum forming using a surface-roughness measuring device ("Surfcom 570A") manufactured by Tokyo Seimitsu Co., 

40 Ltd. The Rz retention (%) was determined as the percentage of the average roughness (depth) after the vacuum forming 
to the average roughness before the vacuum forming. 

In Tables 1 and 2, "(§■ denotes the Rz retention of 50% or more; "O" denotes the Rz retention of 40% or more and 
less than 50%; "A" denotes the Rz retention of 35% or more and less than 40%; and 'X' denotes the Rz retention of 
less than 35%. 

45 (3) Break: "O" denotes that no break was found in a sheet in the course of the below-described vacuum forming; 

and "X B denotes that break was found in a sheet in the course of the vacuum forming. 

(4) Matte state: The gloss (%) of a sheet was measured in accordance with JIS 2-8741 after the below-described 
vacuum forming. The measurement was conducted on the side of the sheet which had been contacted with the below- 
described quadrangular frustum. •© denotes that the gloss is less than 1 .7%; "O" denotes that the gloss is 1 .7% or 
so more and 2.3% or less, and "X" denotes that the gloss is more than 2.3%. 
It is noted that the matte state is better when the value is lower. 
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[ill] Experimental Examples <„ mar \ 

Pv*moles 1 to 8 (Preparation of Thermoplast.c Elastomer) 
ItgTandjg to 20 and re parative Fxampies 1 to g (Kr P 



Examples, 
5 (1st Step) 



20 



« (2nd Step) „i. npr oxide and the crosslinking auxiliary agent 
("PCM 45" manufactured by Ikegai Corp., u, f 

(Preparation ot Sheet) small Size T- 

" "tl.^.— — — — — — — 



25 



30 



45 



gvam ples 8 to 11 




50 200°C, 230 rpm). 
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Claims 



ass Siss^rcss^ 

10 Kg ' se,G cteci from the following (a1), (a2) and (a3): 

(a1); a propylene homopolymer block 

b.oc k(b ): ab,oc k containin g2 0to 10 0%by we i ghtof 6thylene , se.eote d , rom , h e,onowin g(b1) , (b2)and(b3); 
(b1): an ethylene homopolymer block 

(b2): a b,oc k o, a binary random copoiymer o, ethy.ene with an aiphaoiefin having 3 to 12 carbon atoms 
component (D): a propyiene blocK copoiymer conJ£%ZS££ Z^l^T " W 
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block (a): a block containing 90 to 1 00% by weight of propylene, having a melt flow rate of 50 g/1 0 min or more 
as determined at 230°C under a load of 2.16 kg, selected from the following (a1), (a2) and (a3): 

(at ): a propylene homopolymer block, 

(a2): a block of a binary random copolymer of propylene with ethylene or with an alpha-olefin having 4 to 
12 carbon atoms, and 

(a3): a propylene homopolymer block and a block of a binary random copolymer of propylene with ethylene 
or with an alpha-olefin having 4 to 12 carbon atoms; and 

block (b): a block containing 20 to 1 00% by weight of ethylene, selected from the following (b1 ), (b2) and (b3): 

(b1 ): an ethylene homopolymer block, 

(b2): a block of a binary random copolymer of ethylene with an alpha-olefin having 3 to 1 2 carbon atoms, 
and 

(b3): an ethylene homopolymer block and a block of a binary random copolymer of ethylene with an alpha- 
olefin having 3 to 12 carbon atoms. 

9. The sheet-shaped product according to any one of claims 1 to 8, wherein the composition (I) further comprises 
the following component (E) in an amount of 1 0-200 parts by weight for 100 parts by weight of component (B): 

component (E): a rubber-softening agent 

10. The sheet-shaped product according to any one of claims 1 to 8, wherein the composition (II) further comprises 
the following component (E) in an amount of 10-200 parts by weight for 100 parts by weight of component (B): 

component (E): a rubber-softening agent. 

11. The sheet-shaped product according to any one of claims 1 to 10, wherein the composition (II) further comprises 
the following component (F) in an amount of 1 0-300 parts by weight for 1 00 parts by weight of the sum of component 
(A) and component (B): component (F) : an olefin resin or elastomer. 

12. The sheet-shaped product according to any one of claims 1 to 11, wherein the composition (I) further comprises 
at least one of the following components (C), (D) and (E) and the composition (II) further comprises the following 
component (F): 

component (C): 10-250 parts by weight, based on 100 parts by weight of polymer (A), of a low-molecular weight 
olefin polymer having a melt flow rate of 100 g/1 0 min or more as determined at 230°C under a load of 2.16 kg, 
and a melting point of 80°C or higher, 

component (D): 10-500 parts by weight, based on 100 parts by weight of polymer (A), of a propylene block copol- 
ymer consisting of the following blocks (a) and (b): 

block (a): a block containing 90 to 1 00% by weight of propylene, having a melt flow rate of 50 g/1 0 min or more 
as determined at 230°C under a load of 2.16 kg, selected from the following (a1), (a2) and (a3): 

(a1 ): a propylene homopolymer block, 

(a2): a block of a binary random copolymer of propylene with ehtylene or with an alpha-olefin having 4 to 
12 carbon atoms, and 

(a3): a propylene homopolymer block and a block of a binary random copolymer of propylene with ethylene 
or with an alpha-olefin having 4 to 12 carbon atoms, and 

block (b): a block containing 20 to 1 00% by weight of ethylene, selected from the following <b1 ), (b2) and (b3): 

(b1): an ethylene homopolymer block, 

(b2): a block of a binary random copolymer of ethylene with an alpha-olefin having 3 to 12 carbon atoms, 
and 

(b3): an ethylene homopolymer block and a block of a binary random copolymer of ethylene with an alpha- 
olefin having 3 to 1 2 carbon atoms, 

component (E): 10-200 parts by weight, based on 100 parts by weight of polyemr (B), of a rubber-softening 
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agent, and 

™wm ( ?' 10 ", 3 ?° by W6i9ht ' baS6d ° n 100 partS by wei 9 ht of the sum of component (A) and com- 
ponent (B), of an olefin resin or elastomer. 

13 * ^ e nfl e f^ haP !i Pr ^ UCt aCC ° rding t0 any ° ne ° f the precedin 9 claims which has an emboss retention after 
vacuum forming (Rz retention) of at least 40%. ""wiiwn aner 

Patentanspruche 

umfassend als Bas.smater.al eine Zusammensetzung (II), die ein thermoplastisches Elastomer umfaGt wobei das 
Easterner erhalten wird durch in Gegenwart eines organischen PeroxkJs durchgefuhrte dynamtahe wJmeS 
handlung emer Zusammensetzung (I), umfassend die lolgenden Komponenten (A) und (B): 

SZTnTn, 6 <A) IT 1 °. biS 75 GeW " % 6ineS ° ,efinhafzes . enthaltend 50 bis 100 Gew.-% eines kristallinen 
Propylenpolymerharzes, das eine Kristallinitat von 40 bis 80 % hat, und 

Komponente (B) . von 90 bis 52 Gew.-% eines Olefincopolymergummis, enthaltend 10 bis 100 Gew-% eines 
Olefm-Propylen-Copolymergummis, dessen Propylengehalt von 65 bis go Gew.-% ist. 

2 ' krfsSSp G T " S,and ^ A0SPrUCh 1 ' W ° rin daS der Kom Ponente (A) enthaltene Olefinharz, das kein 
kr.stall.nes Propylenpolymerharz ist, ein Ethylenpolymerharz Oder ein zyklisches Olefinharz ist. 

3. Blattformiger Gegenstand nach Anspruch 1 Oder 2, worin das in der Komponente (B) enthaltene Olefin-Propylen- 
Copolymergumm. em Ethylen-Propylen-Copolymergummi ist. ^ropyien 

4. Blattformiger Gegenstand nach einem der AnsprOche 1 bis 3. worin das in der Komponente (B) enthaltene Olefin- 
Propylen-Copolymergummi, eine Mooney-Viskositat ML1+4 (100°C) von 10 bis 200 hat. enmal,ene olefln 

S " o2,h! T 9et Ge9 f n ^ nd nach einem der Anspruche 1 bis 4, worin die Zusammensetzung (I) auOerdem die fol- 
gende Komponente (C) ,n e.ner Menge von 10 bis 250 Gewichtsteilen fOr 100 Gewichtsteile der Komponente (M 
Euten ^Tl iC l : B ? K°' efi " P0 ' ymer V ° n 98rin9er Molekulmasse m« einer SchrnelzfluSraSZlS. ^ 
^er iShef Un,9r *"* Be ' adUn9 V ° n 2 ' 16 k9, Und einem Schmelzpunkt von «?C 

6 ' fofnL tf6 ri^ Ge9enS , ,and ^ aCh einem d8r Ans P r0che 1 bis *• worin die Zusammensetzung (II, aulJerdem die 
A umtfit r POne T ( ^ ln c e,n9r M8n " V ° n 10 WS 250 Gew «htstei.en fOr 100 Gewichtsteile der KompoJen te 
1/ n m • K0 ™ p ° ne T < C > : E,n Olefinpolymer von geringer Moleku.masse mit einer SchmelzfluBrate JoTl 00 

to-C ^ZS? " m ^ 23 °° C Un,6r einef B6,adUn9 VOn 2 ' 16 k9 ' Und 6inem SchmeTzpuS Z 

7 " !2,h! f ^ i9er QaB f n *"! d nach einem der Anspruche 1 bis 6, worin die Zusammensetzung (I) aulierdem die fol- 
umfaot ( ) " 6lner " 9e V ° n 10 biS 500 Gewich,steile " ^ 100 Gewichtsteile der KomporTente (A) 

Komponente (D): ein Propylenblockcopolymer, bestehend aus den folgenden Blocken (a) und (b): 

Block (a) .Ein Block, enthaltend 90 bis 100 Gew.-% Propylen mit einer SchmelzfluBrate von 50 g/10 
(al ) S^ndTatr ^ ^ "™ Wn ^ ^ aus 9 awah « aus *" folgenden 

(a1): einem Propylen-Homopolymerblock, 

S^LtTTh 8 '^ au ^ 1 eine t m f , binaren statistischen Copolymer aus Propylen mit Ethylen Oder mit a- 
Olefin mrt 4 bis 12 Kohlenstoffatomen. und 

(a3) : einem Propylen-Homopolymerblock und ein Block aus einem binaren statistischen Copolymer 
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aus Propylen mit Ethylen oder mit einem a-Olefin mit 4 bis 1 2 Kohlenstoffatomen; und 

Block (b) : einem Block, enthaltend 20 bis 100 Gew.-% Ethylen, ausgewahlt aus den folgenden <b1), (b2) 
und (b3) : 

(b1): einem Ethylenhomopolymerblock, 

(b2) : einem Block aus einem binaren statistischen Copolymer aus Ethylen mit einem a-Olefin mit 3 
bis 12 Kohlenstoffatomen, und 

(b3) : einem Ethylenhomopolymerblock und ein Block aus einem binaren statistischen Copolymer 
aus Ethylen mit einm a-Olefin mit 3 bis 12 Kohlenstoffatomen. 

8. Blattformiger Gegenstand nach einem der Anspruche 1 bis 6, worin die Zusammensetzung (II) auBerdem die 
folgende Komponente (D) in einer Menge von 10 bis 500 Gewichtsteilen fur 100 Gewichtsteile der Komponente 

(A) umfaBt: 

Komponente (D): ein Propylenblockcopolymer, bestehend aus den folgenden Blocken (a) und (b): 

Block (a) : Ein Block, enthaltend 90 bis 100 Gew.-% Propylen mit einer SchmelzfluBrate von 50 g/10 
Minuten oder mehr, bestimmt bei 230°C unter einer Beladung von 2,16 kg, ausgewahlt aus den folgenden 
(a1), (a2)und(a3): 

(a1): einem Propylen-Homopolymerblock, 

(a2) : einem Block aus einem binaren statistischen Copolymer aus Propylen mit Ethylen oder mit 
einem a-Olefin mit 4 bis 1 2 Kohlenstoffatomen, und 

(a3) : einem Propylen-Homopolymerblock und einem Block aus einem binaren statistischen Copoly- 
mer aus Propylen mit Ethylen oder mit einem a-Olefin mit 4 bis 1 2 Kohlenstoffatomen; und 

Block (b) : einem Block, enthaltend 20 bis 100 Gew.-% Ethylen, ausgewahlt aus den folgenden (b1), (b2) 
und (b3) : 

(b1): einem Ethylenhomopolymerblock, 

(b2) : einem Block aus einem binaren statistischen Copolymer aus Ethylen mit einem a-Olefin mit 3 
bis 12 Kohlenstoffatomen, und 

(b3): einem Ethylenhomopolymerblock und ein Block aus einem binaren statistischen Copolymer aus 
Ethylen mit einm a-Olefin mit 3 bis 12 Kohlenstoffatomen. 

9. Blattformiger Gegenstand nach einem der Anspruche 1 bis 8, worin die Zusammensetzung (I) auBerdem die fol- 
gende Komponente (E) in einer Menge von 10 bis 200 Gewichtsteilen fur 100 Gewichtsteile der Komponente (B) 
umfaBt: 

Komponente (E): ein Gummiweichmacher. 

10. Blattformiger Gegenstand nach einem der Anspruche 1 bis 8, worin die Zusammensetzung (II) auBerdem die 
folgende Komponente (E) in einer Menge von 10 bis 200 Gewichtsteilen fur 100 Gewichtsteile der Komponente 

(B) umfaBt: 

Komponente (E): ein Gummiweichmacher. 

11. Blattformiger Gegenstand nach einem der Anspruche 1 bis 10, worin die Zusammensetzung (I) auBerdem die 
folgende Komponente (F) in einer Menge von 10 bis 300 Gewichtsteilen fur 100 Gewichtsteile der Summe der 
Komponenten (A) und (B) umfaBt: 

Komponente (F) : ein Olefinharz oder Elastomer. 

12. Blattformiger Gegenstand nach einem der Anspruche 1 bis 11 , worin die Zusammensetzung (I) auBerdem minde- 
stens eine der folgenden Komponenten (C), (D) und (E) und die Zusammensetzung (II) auBerdem die folgende 
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Komponente (F) umfassen: 



Komponente (C) : 10 bis 250 Gewichtsteile eines Olefinpolymers von geringer Molekulmasse, basierend auf 
100 Gewichtsteilen des Polymers (A), mit einer SchmelzfluBrate von 100 g/10 Minuten Oder mehr, bestimmt 
bei 230°C unter einer Beladung von 2,16 kg, und einem Schmelzpunkt von 80°C oder hoher, 

Komponente (D) : 1 0 bis 500 Gewichtsteile eines Propylenblockcopolymers, basierend auf 1 00 Gewichtsteilen 
des Polymers (A), bestehend aus den folgenden Blocken (a) und (b): 

Block (a) : Ein Block, enthaltend 90 bis 100 Gew.-% Propylen mit einer Schmelzflu Grate von 50 g/10 
Minuten oder mehr, bestimmt bei 230° C unter einer Beladung von 2,16 kg, ausgewahlt aus den folqenden 
(a1), (a2)und (a3): 

(a1): einem Propylen-Homopolymerblock, 

(a2) : einem Block aus einem binaren statistischen Copolymer aus Propylen mit Ethylen oder einem 
a-Olefin mit 4 bis 12 Kohlenstoffatomen, und 

(a3) : einem Propylen-Homopolymerblock und einem Block aus einem binaren statistischen Copoly- 
mer aus Propylen mit Ethylen oder mit einem a-Olefin mit 4 bis 12 Kohlenstoffatomen; und 

Block (b) : einem Block, enthaltend 20 bis 100 Gew-% Ethylen, ausgewahlt aus den folqenden (b-1) (b2) 
und (b3) : " * ' 

(b1): einem Ethylenhomopolymerblock, 

(b2) : einem Block aus einem binaren statistischen Copolymer aus Ethylen mit einem a-Olefin mit 3 
bis 12 Kohlenstoffatomen, und 

(b3): einem Ethylenhomopolymerblock und einem Block aus einem binaren statistischen Copolymer 
aus Ethylen mit einem a-Olefin mit 3 bis 12 Kohlenstoffatomen, 

Komponente (E) : 10 bis 200 Gewichtsteile eines Gummiweichmachers, basierend auf 100 Gewichtsteilen 
des Polymers (B), und 

Komponente (F) : 10 bis 300 Gewichtsteile eines Olefinharzes oder Elastomers, basierend auf 100 Gewichts- 
teile der Summe der Komponenten (A) und (B). 

13. Blattformiger Gegenstand nach einem der vorhergehenden Anspruche, das eine Pragebeibehaltung nach dem 
Vakuumformen (Rz-Beibehaltung) von mindestens 40 % hat. 

Revendications 

1. Produit en forme de feuille, en un elastomers thermoplastique, pourvu d'une structure gaufree sur sa surface 
comprenant en tant que materiau de base une composition (II) comprenant un elastomere thermoplastique iedit 
6lastomere etant obtenu en soumettant une composition (I) comprenant les composants (A) et (B) cypres a un 
traitement thermique dynamique mis en oeuvre en presence d'un peroxyde organique : 

composant (A) : de 10 a 75% en poids d'une resine olefinique contenant de 50 a 100% en poids d'une resine 
d'un polymere cristallin du propylene ayant une cristallinite" de 40 a 80%, et 

composant (B) : de 90 a 25% en poids d'un caoutchouc d'un copolymere olSfinique contenant de 10 a 100% 
en poids d'un caoutchouc d'un copolymere olefine-propylene dont la teneur en propylene est de 65 a 90% en 
poids. 

2. Produit en forme de feuille selon la revendication 1, dans lequel la resine olSfinique autre que la r6sine d'un po- 
lymere cristallin du propylene contenue dans le composant (A) est une resine d'un polymere de ethylene ou une 
resine d'une olefine cyclique. 
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3. Prodult en forme de feuille selon la revendication 1 ou 2, dans lequel le caoutchouc d'un copolymere oiefine- 
propylene, contenu dans le composant (B), est un caoutchouc d'un copolymere ethylene-propylene. 

4. Prodult en forme de feuille selon Tune quelconque des revendications 1 a 3, dans lequel le caoutchouc d'un co- 
5 polymere olefine-propytene contenu dans le composant (B) a une viscosite Mooney ML1+4 (100°C) de 10 a 200. 

5. Produit en forme de feuille selon I'une quelconque des revendications 1 a 4, dans lequel la composition (I) com- 
prend en outre les composants (C) ci-apres en une quantite de 10 a 250 parties en poids pour 100 parties en 
poids d'un composant (A) : 

10 

composant (C) : un polymere olefinique a faible masse moleculaire ayant un indice de fluidity de 100 g/1 0 min 
ou plus, tel que determine a 230°C sous une charge de 2,16kg, et un point de fusion de 80°C ou plus. 

6. Produit en forme de feuille selon I'une quelconque des revendications 1 a 4, dans lequel la composition (II) com- 
is prend en outre le composant (C) ci-apres en une quantite de 10 a 250 parties en poids pour 100 parties en poids 

du composant (A) : 

composant (C) : un polymere olefinique a faible masse moleculaire ayant un indice de fluidity de 1 00 g/1 0 min 
ou plus, tel que determine a 230°C sous une charge de 2,16 kg, et un point de fusion de 80° C ou plus. 

20 

7. Produit en forme de feuille selon I'une quelconque des revendications 1 a 6, dans lequel la composition (I) com- 
prend en outre le composant (D) ci-apres en une quantite de 10 a 500 parties en poids pour 100 parties en poids 
du composant (A) : 

25 composant (D) : un copolymere sequence du propylene constitu6 des sequences (a) et (b) ci-apres : 

sequence (a) : une sequence contenant de 90 a 100 % en poids de propylene, ayant un indice de fluidity de 
50 g/10 min ou plus, tel que determine a 230° C sous une charge de 2,16 kg, et choisie parmi les sequences 
(a1), (a2) et (a3) ci-apres : 

30 (a1 ) : une sequence d'un homopolymere du propylene, 

(a2) : une sequence d'un copolymere statistique binaire du propylene et de I'ethylene ou d'une alpha- 
ol£f ine ayant de 4 a 1 2 atomes de carbones, et 

(a3) : une sequence d'un homopolymere du propylene et une sequence d'un copolymere statistique bi- 
naire du propylene et de I'ethylene ou d'une alpha-otefine ayant de 4 a 12 atomes de carbones, et 

35 

sequence (b) : une sequence contenant de 20 a 1 00% en poids d'6thyl6ne choisie parmi les sequences (b1 ), 
(b2) et (b3) ci-apres : 

(b1 ) : une sequence d'un homopolymere de rethyl&ne, 
40 (b2) : une sequence d'un copolymere statistique binaire de I'ethylene et d'une alpha-oiefine ayant de 3 a 

1 2 atomes de carbones, et 

(b3) : une sequence d'un homopolymere d'ethyiene et une sequence d'un copolymdre statistique binaire 
de I'ethylene et d'une alpha-ol6fine ayant de 3 a 12 atomes de carbones. 

45 8. Produit en forme de feuille selon I'une quelconque des revendications 1 a 6, dans lequel la composition (II) com- 
prend en outre le composant (D) ci-apres en une quantite de 10 a 500 parties en poids pour 100 parties en poids 
du composant (A) : 

composant (D) : un copolymere sequence du propylene constitue des sequences (a) et (b) ci-apres : 

so 

sequence (a) : une sequence contenant de 90 a 100 % en poids de propylene, ayant un indice de fluidite 
de 50 g/10 min ou plus, tel que determine a 230°C sous une charge de 2,16 kg, et choisie parmi les 
sequences (a1), (a2) et (a3) ci-apres : 

55 (a1 ) : une sequence d'un homopolymere du propylene, 

(a2) : une sequence d'un copolymere statistique binaire du propylene et de I'ethylene ou d'une alpha- 
oietine ayant de 4 a 12 atomes de carbones, et 

(a3) : une sequence d'un homopolymere du propylene et une sequence d'un copolymere statistique 
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binaire du propane at da ,'athylana ou d'une alpha-o.efine ayan. de 4 » 1 2 atomes de carbonas, a, 
(b1) : une sequence d'un homopolymere Methylene 

^vZZZ^T*" s,a " s,k "" BM " fle < "~ « 

du composant (B) : "nequanute ae 10 & 200 parties en poids pour 100 parties en poids 

composant (E) : un agent de ramollissement du caoutchouc. 

du composant (B) : quamite de 1 0 a 200 parties en poids pour 1 00 parties en poids 

composant (E) : un agent de ramollissement du caoutchouc. 

11. Produit en forme de teuille selon I'une quelconque des revendications 1 * m H ane u ■ ■ 

comprand an outre la composant (F) ci-apres en une quaSTde 10 ^ Ui J£ ^ * composi,ion <"> 
poids du composant (B) : 9 de 10 * 300 part,es en P° id s pour 100 parties en 

composant (F) : une resine olefinique ou un elastomere. 

12. Produit en forme de feuille selon Puna quelconque des revendications 1 a n h™ . 

230-0 ™« „. oharg. d. 2.1a kg, .1 « p^X^.t * »C 'i *J °" ' ' ™ """"" 8 
sequence (a) : une sequence contenant de 90 k 1 00<y *n nn w, ~ ix 

de 50 g/10 min ou plus, tal que dateline 1 23Q-2 1™?/ k pr0pytene ' a V ant u " de fluidite 
sequences (a1). (a2) et (a3) ci aprS Un ° ° har9e de 2 " 16 k 9' et choisie P*™ 

(a1) : une sequence d'un homopolymere du propylene 
(b1) : une sequence d'un homopolymere de I'ethylene 
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composant (E) : de 10 a 200 parties en poids, pour 100 parties en poids du polymere (B), d'un agent de 
ramollissement du caoutchouc, et 

composant (F) : de 10 a 300 parties en poids, pour 100 parties en poids de la somme du composant (A), 
et du composant (B) d'une resine olefinique ou d'un elastomere. 

5 

13. Produit en forme de feuille selon Tune quelconque des revendications precedentes, qui possede une retention du 
gauf rage apres formage sous vide (retention de Rz) d'au moins 40%. 

10 
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